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(54) HIGH TEMPERATURE AND HIGH PRESSURE REACTION DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high tennperature 
and high pressure reaction device that is capable of easily 
replacing a reaction vessel at a low cost. 
SOLUTION: The high temperature and high pressure reaction 
vessel has such a structure that a supercritical water obtained 
by pressurizing a water to an approximate pressure within the 
reaction vessel 1 can be charged into a void S between the 
reaction vessel 1 storing the supercritical water inside and a 
pressure proof vessel 2 installed at the outside of the reaction 
vessel 1. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A reaction vessel in which a supercritical fluid is stored in an inside. 

A resisting pressure container which supports from the outside internal pressure which is provided in 

the outside of said reaction vessel and added to said reaction vessel. 

It is the high-temperature-high-pressure reaction apparatus provided with the above, and between 
said reaction vessel and said resisting pressure container, pressurized fluid pressurized to a pressure 
In the abbreviated aforementioned reaction vessel is provided so that restoration is possible. 

[Claim 2]The high-temperature-high-pressure reaction apparatus comprising according to claim 1: 
A pressure in said reaction vessel. 

Having a pressure-differential adjustment device which adjusts a difference with a pressure of said 
pressurized fluid with which it filled up, said pressure-differential adjustment device is a pressure in 
said reaction vessel. 

A pressure-differential sensing device which detects a difference of a pressure of said pressurized 
fluid with which it filled up. 

A control mechanism which controls said pressurized fluid feeding device and said pressurized fluid 
extraction device to change into a desired pressure differential a pressure differential detected by 
pressurized fluid feeding device which supplies said pressurized fluid, pressurized fluid extraction 
device which extracts said pressurized fluid, and said pressure-differential sensing device. 

[Claim 3]A high-temperature-high-pressure reaction apparatus constituting so that said pressurized 
fluid may be supplied from the lower part of said resisting pressure container in a high-temperature- 
high-pressure reaction apparatus of a statement to either claim 1 or claim 2. 
[Claim 4]A high-temperature-high-pressure reaction apparatus using pressurized fluid which has 
reduction nature as said pressurized fluid in the high-temperature-high-pressure reaction apparatus 
according to any one of claims 1 to 3. 

[Claim 5]A high-temperature-high-pressure reaction apparatus, wherein an adiabatic wall is 



established between said reaction vessel and said resisting pressure container in the high- 
temperature-high-pressure reaction apparatus according to any one of clainns 1 to 4. 
[Claim 6]A high-temperature-high-pressure reaction apparatus, wherein said adiabatic wall is used as 
a heat convection prevention wall which prevents a heat convection of supercritical fluid in the high- 
temperature-high-pressure reaction apparatus according to claim 5. 

[Claim 7]ln the high-temperature-high-pressure reaction apparatus according to claim 6, said heat 
convection prevention wall, A high-temperature-high-pressure reaction apparatus characterized 
mainly by being formed from aluminum^O^, Si02, ZrO^, or Y^O^, TiO^, TiC, or SiC. 

[Claim 8]A high-temperature-high-pressure reaction apparatus, wherein said adiabatic wall is formed 
from a multiplex metal wall which has an opening in between in the high-temperature-high-pressure 
reaction apparatus according to claim 5. 

[Claim 9]A high-temperature-high-pressure reaction apparatus, wherein a heater is formed in the 
outside of said pressure bulkhead in the high-temperature-high-pressure reaction apparatus 
according to any one of claims 1 to 8. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln the atnnosphere of the high tennperature high pressure fornned with a 
supercritical fluid, when this invention carries out the deconn position reaction of hazardous wastes or 
the difficulty decomposition waste, it is used, and it relates to a suitable high-temperature-high- 
pressure reaction apparatus. 
[0002] 

[Description of the Prior Art]ln recent years, research and development of the art which carries out 
decomposition treatment of hazardous wastes, the difficulty decomposition waste, etc., utilization, etc. 
are advanced in the atmosphere of the high temperature high pressure formed with a supercritical 
fluid. When carrying out decomposition treatment, using supercritical water as a supercritical fluid, a 
high-temperature-high-pressure reaction apparatus as shown, for example in drawing 5 is used. In a 
figure, the high-temperature-high-pressure reaction apparatus B is a 400-600 ** elevated temperature 
inside. And the reaction vessel 100 in which the high-pressure supercritical water of 22 or more MPa 
is stored. The fluid supply unit 200 which supplies supercritical water in this reaction vessel 100, The 
fuel supply system 300 which supplies methanol etc. for example, it imitated the waste of the fluid in 
the actual process as fuel for heating and imitated waste in the examination. It has the assistant ** 
material feed unit 400 which supplies hydrogen peroxide, and the fluid exhaust 500 which takes out 
exhaust gas with supercritical water as assistant ** material. 

The processed liquid which carries out decomposition treatment is sent to the reaction vessel 100, 
and the pyrolysis treatment mechanism (not shown) which takes out the quality of a resultant from the 
reaction vessel 100 is formed. 

This pyrolysis treatment mechanism is allocated in the reaction vessel 100, and when [ tubular ] a 
processed liquid flows in this, it is constituted, for example so that pyrolysis treatment of the 
processed liquid may be carried out by the atmosphere of the high temperature high pressure in the 
reaction vessel 100. The fluid supply unit 200, the fuel supply system 300, and the assistant ** 
material feed unit 400 all have the pressurizer C and the preheater T for application of pressure. The 



fluid exhaust 500 has the condensator D and reducing valve E, and is constituted. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the high-temperature-high-pressure reaction 
apparatus of composition as mentioned above, in order to support the high voltage of 22 or more 
MPa, the wall of a reaction vessel cannot but become the thick thing excellent in resistance to 
pressure, however, in the actual condition stage before utilization, in order to study the problem of the 
corrosion which advances with the chlorine contained in the substance which carries out 
decomposition treatment, for example, and other staining substances, reaction vessels are frequently 
exchanged in trial production - if it kicks, it will not become. Then, it does not remain in change of the 
structure for making a combustion reaction with a sufficient structure of a pyrolysis treatment 
mechanism established in a reaction vessel and efficiency cause. It was obliged to manufacture of 
the reaction vessel as a pressure vessel also in consideration of resisting pressure structure, and 
further, the license application of the use under high voltage and its acquisition were also needed, 
and protraction of a development cycle and increase of development cost were caused. For the 
corrosion according to the quality of a resultant not to mention fatigue of the container which will 
originate in the use under the conditions of high temperature high pressure even if put in practical 
use, Exchange of a reaction vessel is needed someday and development of the new art for lowering 
economical cost was desired in utilization. 

[0004]ln light of the above-mentioned circumstances, there is this invention in providing the high- 
temperature-high-pressure reaction apparatus for which a reaction vessel is cheaply and easily 
exchangeable. 
[0005] 

[Means for Solving the Problem]A reaction vessel in which a fluid supercritical to an inside in the 
invention according to claim 1 is stored, It is provided in the outside of said reaction vessel, and it is a 
high-temperature-high-pressure reaction apparatus which has a resisting pressure container which 
supports from the outside internal pressure added to said reaction vessel, and between said reaction 
vessel and said resisting pressure container, pressurized fluid pressurized to a pressure in the 
abbreviated aforementioned reaction vessel is provided so that restoration is possible. 
[0006]By having had such composition, it fills up with pressurized fluid between a reaction vessel and 
a resisting pressure container, a reaction vessel is uniformly pressurized by hydrostatic pressure of 
this pressurized fluid from the outside, and a pressure of a supercritical fluid in a reaction vessel 
supports by balancing with a pressure inside a reaction vessel. Since a pressure of pressurized fluid 
is supported with a resisting pressure container formed outside, it becomes unnecessary on the other 
hand, to take resisting pressure structure into consideration to a reaction vessel. For this reason, 
reaction vessels can be exchanged easily, without taking resistance to pressure into consideration. 
And since thickness of a wall of a reaction vessel can be made thin so that a difference of a pressure 
of pressurized fluid and a pressure of a supercritical fluid is small, cost concerning a reaction vessel 
can be lowered. Since pressurized fluid is used as a fluid with low reactivity, a resisting pressure 
container does not corrode and it does not need to exchange a resisting pressure container 



frequently. Since a gap where it fills up with pressurized fluid is provided between a resisting pressure 
container and a reaction vessel, even when a size of a reaction vessel is changed, if it is size change 
within limits absorbed by gap, there will be no inconvenience. Therefore, flexible trial production 
exchange of a reaction vessel can be perfornned. 

[0007]The invention according to clainn 2 is [ this invention ] characterized by that the high- 
temperature-high-pressure reaction apparatus according to claim 1 comprises the following. 
A pressure in said reaction vessel. 

Having a pressure-differential adjustment device which adjusts a difference with a pressure of said 
pressurized fluid with which it filled up, said pressure-differential adjustment device is a pressure in 
said reaction vessel. 

A pressure-differential sensing device which detects a difference of a pressure of said pressurized 

fluid with which it filled up. 

A control mechanism which controls said pressurized fluid feeding device and said pressurized fluid 
extraction device to change into a desired pressure differential a pressure differential detected by 
pressurized fluid feeding device which supplies said pressurized fluid, pressurized fluid extraction 
device which extracts said pressurized fluid, and said pressure-differential sensing device. 

[0008]By having had such composition, a pressure-differential adjustment device adjusts a difference 
of a pressure in a reaction vessel, and a pressure of pressurized fluid with which it filled up. That is, a 
pressure-differential sensing device detects a difference of a pressure in a reaction vessel, and a 
pressure of pressurized fluid with which it filled up, and it controls a pressurized fluid feeding device 
and a pressurized fluid extraction device so that a control mechanism changes this value into a 
desired pressure differential. For example, if a pressure of pressurized fluid supplied by a pressurized 
fluid feeding device is made to increase and pressurized fluid extracted by a pressurized fluid 
extraction device is decreased by control of a valve, A pressure of pressurized fluid with which it fills 
up increases, a pressure of pressurized fluid supplied by a pressurized fluid feeding device is 
decreased conversely, and if pressurized fluid extracted by a pressurized fluid extraction device is 
made to increase by control of a valve, a pressure of pressurized fluid with which it fills up will 
decrease. Thus, a difference of a pressure in a reaction vessel and a pressure of pressurized fluid 
can be adjusted by controlling a pressure of pressurized fluid with which it fills up. If this pressure 
differential is made small, thickness of a wall of a reaction vessel can be made thin and cost of a 
reaction vessel can be lowered. 

[0009]The invention according to claim 3 is constituted so that said pressurized fluid may be supplied 
from the lower part of said resisting pressure container in a high-temperature-high-pressure reaction 
apparatus of a statement to either claim 1 or claim 2. 

[OOlOjWithin a reaction vessel, a reaction advances from the lower part, and since a lower 
temperature becomes high, as compared with a case where low-temperature pressurized fluid is 
supplied from the upper part of a resisting pressure container, direction of a temperature gradient in a 
reaction vessel at the time of supplying pressurized fluid from the lower part decreases by having had 



such composition. 

[001 1]The invention according to claim 4 uses supercritical water or supercritical water which has 
reduction nature by mixing a low-grade hydrocarbon compound as said pressurized fluid in the high- 
temperature-high-pressure reaction apparatus according to any one of claims 1 to 3. 
[0012]ln this invention, supercritical water or supercritical water which has the reduction nature which 
a hydrocarbon compound mixed is used as pressurized fluid. Thereby, corrosion of a resisting 
pressure container is reduced. If supercritical water which has reduction nature is used as 
pressurized fluid, corrosion of a resisting pressure container will be reduced further. 
[0013]As for the invention according to claim 5, in the high-temperature-high-pressure reaction 
apparatus according to any one of claims 1 to 4, an adiabatic wall is established between said 
reaction vessel and said resisting pressure container. 

[0014]Even if it fills up the outside of a reaction vessel with pressurized fluid of a temperature lower 
than temperature inside a reaction vessel by having had such composition, temperature or a reaction 
in a reaction vessel are not reduced. Since a resisting pressure container is not exposed to an 
elevated temperature as compared with a reaction vessel, fatigue of a resisting pressure container 
decreases and duration of service can also be extended. 

[0015]The invention according to claim 6 is used as a heat convection prevention wall which consists 
of fibrous material in which said adiabatic wall prevents a heat convection of supercritical fluid, a letter 
substance of foaming, or a substance of porous state equivalent to these in the high-temperature- 
high-pressure reaction apparatus according to claim 5. 

[0016]By having had such composition, temperature in a reaction vessel is maintained with a heat 
convection prevention wall which consists of fibrous material which prevents a heat convection of 
supercritical fluid, a letter substance of foaming, or a substance of porous state equivalent to these. 
[0017]ln the high-temperature-high-pressure reaction apparatus according to claim 6, the invention 
according to claim 7 said heat convection prevention wall. It is formed mainly from aluminum^O^, 

Si02, Zr02, or Y2O3, Ti02, TIC, or SIC. 

[0018]Temperature in a reaction vessel by having had such composition aluminum203. Or it is 
maintained with a heat convection prevention wall formed from Si02, Zr02, or Y2O3, Ti02, TIC, or 
SiC. 

[0019]As for the invention according to claim 8, in the high-temperature-high-pressure reaction 
apparatus according to claim 5, said adiabatic wall is formed from a multiplex metal wall which has an 
opening in between. 

[0020]By having had such composition, while temperature in a reaction vessel is mutual, it is 
maintained with an adiabatic wall formed from a multiplex metal wall which has an opening. 
[0021]As for the invention according to claim 9, in the high-temperature-high-pressure reaction 
apparatus according to any one of claims 1 to 8, a heater is formed in the outside of said pressure 
bulkhead. 

[0022]By having had such composition, with an outside heater, pressurized fluid is heated via a 



resisting pressure container, and temperature in a reaction vessel can be raised. 
[0023] 

[Embodiment of tlie Invention] Hereafter, the high-temperature-high-pressure reaction apparatus by 
this invention is explained based on a drawing. 

[0024][A first embodiment] A first embodiment of the high-temperature-high-pressure reaction 
apparatus concerning this invention is shown in drawing 1 and drawing 2. The figure shows the high- 
temperature-high-pressure reaction apparatus used for combustion of methanol by hydrogen 
peroxide, for example. The reaction vessel 1 in which supercritical water (supercritical fluid) is stored 
in an inside in a figure as for the high-temperature-high-pressure reaction apparatus A1, It has the 
resisting pressure container 2 which supports from the outside the internal pressure added to the 
reaction vessel 1 , and it is provided in the outside of the reaction vessel 1 , and between the reaction 
vessel 1 and the resisting pressure container 2, water is pressurized to the pressure in the 
abbreviated reaction vessel 1 , and it is provided so that restoration is possible as supercritical water 
(pressurized fluid). That is, the opening S is formed between the reaction vessel 1 and the resisting 
pressure container 2, and the pressurized fluid feeding device 3 which supplies supercritical water to 
this opening S as pressurized fluid is connected to the lower part of the resisting pressure container 
2. The pressurized fluid extraction device 4 which extracts the supercritical water with which it filled 
up is formed in the upper part of the resisting pressure container 2. The porous state which has 
corrosion resistance to supercritical water on the periphery of the reaction vessel 1 , and prevents the 
heat convection of supercritical water on it mainly aluminum^O^, Or the adiabatic wall 5 (heat 

convection prevention wall) which consists of Si02, ZrO^, or Y2O2, Ti02, TIC, or SIC is established, 

and the heater 6 is attached around the periphery of the resisting pressure container 2. 
[0025]Here, the pressurized fluid feeding device 3 is provided with the pressurizer C and the 
preheater T for pressurizing water, and it is constituted so that water may be made into pressure 
25MPa and the conditions with a temperature of 450 ** which are supercritical and the opening S may 
be supplied. Since water has some corrosiveness near the supercritical point of water (pressure 
22.1MPa, temperature of 374 **), it is constituted as this thermal stress condition is avoided. The 
pressurized fluid extraction device 4 is provided with the following. 
Condensator D. 
Reducing valve E. 

[0026]The high-temperature-high-pressure reaction apparatus A1 is further provided with the 
pressure gauge P1 which detects the pressure in the reaction vessel 1, and the pressure gauge P2 
which detects the pressure of the supercritical water with which the opening S was filled up, and has 
a pressure-differential sensing device (not shown) which computes a pressure differential from these 
measurement values. And it has the control mechanism which controls reducing valve E of the 
pressurizer C of the pressurized fluid feeding device 3, and the pressurized fluid extraction device 4 
to change into a desired pressure differential the pressure differential detected by the pressure- 



differential sensing device and wliicli is not illustrated. The pressure-differential adjustment 
mechanism (pressure-differential adjustment device) which adjusts the difference of the pressure in 
the reaction vessel 1 and the pressure of the supercritical water with which the opening S was filled 
up consists of these pressure-differentials sensing device, the pressurized fluid feeding device 3, the 
pressurized fluid extraction device 4, and a control mechanism. 
[0027]The reaction vessel 1 is provided with the following. 

The fluid supply unit 12 which is made into the 5-mm-thick product made from stainless steel in which 

supercritical water is stored, and supplies supercritical water in this reaction vessel 1. 

The fuel supply system 13 which supplies the burning methanol. 

The assistant ** material feed unit 14 which supplies hydrogen peroxide. 

The fluid exhaust 15 which takes out exhaust gas with supercritical water. 

[0028]The fluid supply unit 12, the fuel supply system 13, and the assistant ** material feed unit 14 
have the pressurizer C and the preheater T for application of pressure, and they are constituted by 
each so that each of water, methanol, and hydrogen peroxide may be supplied at pressure 25MPa 
and the temperature of 350 **. The fluid exhaust 15 has the condensator D and reducing valve E, and 
is constituted. 

[0029]ln the high-temperature-high-pressure reaction apparatus A1 shown in drawing 1 and drawing 
2, supercritical water is supplied to the opening S at the same time supercritical water, methanol, and 
hydrogen peroxide are supplied in the reaction vessel 1. And the pressure in the reaction vessel 1 
and the pressure of the supercritical water with which the opening S was filled up are maintained at 
an abbreviated EQC by the pressure-differential adjustment mechanism. Since the power committed 
in the wall of the reaction vessel 1 on the inside and the outside of the reaction vessel 1 is balanced, 
it becomes unnecessary in this way, for reaction vessel 1 self to have resisting pressure performance. 
For this reason, the reaction vessel 1 can be exchanged easily, without being satisfactory, being able 
to lower material and a manufacturing cost, and taking resistance to pressure into consideration, even 
if it makes the wall of the reaction vessel 1 the 5-mm-thick product made from stainless steel. 
[0030]Within the reaction vessel 1, a reaction advances with the water, methanol, and hydrogen 
peroxide which were supplied to the reaction vessel 1 . In the examination, with heating from the 
heater 6 with which the temperature in the reaction vessel 1 was provided in the adiabatic wall 5 and 
the periphery of the resisting pressure container 2, although there was a difference according to a test 
condition, it was maintained by the temperature of 650-800 ** during combustion of methanol. In the 
meantime, the temperature of the supercritical water filled in the opening S was 450 ** lower than the 
temperature in the reaction vessel 1. Since the supercritical water with which the opening S is filled 
up is poured in from the lower part of the resisting pressure container 2, also inside the reaction 
vessel 1, the portion of the bottom where temperature is comparatively high is cooled by advance of a 
reaction, and temperature in the reaction vessel 1 is made uniform. After test termination, although 
some discoloration was able to see, degradation by the other elevated temperature, degradation by 
high voltage, etc. were not observed in the resisting pressure container 2. 



[0031]Thus, according to the high-temperature-high-pressure reaction apparatus A1 in this 
embodiment, resistance to pressure is not required of the reaction vessel 1, but thicl^ness of the wall 
made from the stainless steel of the reaction vessel 1 can be made thin to 5 mm, and cost can be 
lowered, and moreover, it can exchange easily, without taking resistance to pressure into 
consideration. And by existence of the opening S provided between the reaction vessel 1 and the 
resisting pressure container 2, if it is size change of the reaction vessel 1 within the limits absorbed by 
the opening S, inconvenience will be lost. Therefore, it becomes possible to perform flexible trial 
production exchange of the reaction vessel 1. On the other hand, the pressure of the supercritical 
water with which the opening S was filled up is supported with the resisting pressure container 2 
formed outside. Since the supercritical water with which it fills up has low reactivity, the resisting 
pressure container 2 does not corrode but it becomes unnecessary to exchange the resisting 
pressure container 2 frequently. Since the adiabatic wall 5 is established between the reaction vessel 
1 and the resisting pressure container 2 and the heater 6 is further attached around the periphery of 
the resisting pressure container 2, the temperature in the reaction vessel 1 is maintainable to a 650- 
800 ** elevated temperature. The supercritical water with which the opening S was filled up is a 
temperature lower than this, and, as for it, for this reason, a burden is not placed on the resisting 
pressure container 2. 

[0032]ln order to obtain pressurized fluid, gas, such as reactant low carbon dioxide and nitrogen, may 
be used instead of water. In short, if it is a reactant low fluid which does not corrode the resisting 
pressure container 2, it will not matter anything. 

[0033]The supercritical water which has the reduction nature which mixed low-grade hydrocarbon 
compounds, such as methanol, ethanol, and formic acid, by low concentration may be used for 
supercritical water as pressurized fluid. Thereby, the corrosion of the resisting pressure container 2 

can be reduced further. 

[0034]As shown in drawing 3, in order to replace with aluminum^Og or Si02 and to give adiabatic 

efficiency as the adiabatic wall 5, it is good also as what comprises the metal wall 51 which consists 
of a multiplex metal plate of the thin meat which has an opening in between. Here, two or more 
supporters 52 are formed between metal plates, and it is constituted so that the pressure of the 
supercritical water with which the opening S was filled up may be supported. 
[0035][A second embodiment] A second embodiment of the high-temperature-high-pressure reaction 
apparatus concerning this invention is shown in drawing 4. The figure shows the high-temperature- 
high-pressure reaction apparatus A2 used, for example when carrying out pyrolysis treatment of the 
n-dodecane. In the figure, the high-temperature-high-pressure reaction apparatus A2 sends n- 
dodecane which carries out decomposition treatment to the reaction vessel 1, and has the pyrolysis 
treatment mechanism 7 which takes out the quality of a resultant from the reaction vessel 1 . 
[0036]When it has the tubular thermal decomposition reaction pipe 71 allocated in the reaction vessel 
1 and a processed liquid called n-dodecane flows in this, the pyrolysis treatment mechanism 7 is 
constituted so that pyrolysis treatment of the processed liquid may be carried out by the atmosphere 
of the high temperature high pressure in the reaction vessel 1. The pressurizer C and the preheater T 



for processed liquid application of pressure are formed in the upstream of the thermal decomposition 
reaction pipe 71, and the condensator D and reducing valve E are provided in the downstream of the 
thermal decomposition reaction pipe 71. In addition, about the portion respectively corresponding to 
drawing 1 and drawing 2 , the same numerals are attached and the explanation is omitted here. 
[0037]ln the high-temperature-high-pressure reaction apparatus A2 shown in drawing 4 , within the 
reaction vessel 1 , as a first embodiment was described, the reaction by combustion of methanol 
advances and the atmosphere of high temperature high pressure is formed. While n-dodecane 
passes through the inside of the thermal decomposition reaction pipe 71 allocated into this 
atmosphere, the pyrolysis of the n-dodecane is carried out. In the examination, the inside of the 
reaction vessel 1 was maintained by the temperature of 800 **, and pressure 25MPa, and the 
temperature in the thermal decomposition reaction pipe 71 was also maintained by 800 **. In the 
meantime, the temperature of the supercritical water filled in the opening S was 450 ** lower than the 
temperature in the reaction vessel 1 . After test termination, although some discoloration was able to 
see, degradation by the other elevated temperature, degradation by high voltage, etc. were not 
observed in the resisting pressure container 2. 

[0038]Thus, according to the high-temperature-high-pressure reaction apparatus A2 in this 
embodiment, resistance to pressure is not required of the reaction vessel 1 , but the cost of the 
reaction vessel 1 can be lowered, and moreover, it can exchange easily, without taking resistance to 
pressure into consideration. Since the reactivity of the supercritical water with which the gap S is filled 
up is low and temperature is also lower than the inside of the reaction vessel 1, the life of the resisting 
pressure container 2 can be extended and reduction of economical cost can be aimed at. 
[0039]ln the above-mentioned embodiment, although the reaction vessel required for combustion of a 
processed liquid and a pyrolysis had composition easily made exchangeable, the portion whose 
inside needed for separation by high temperature high pressure, heat exchange, etc. serves as high 
voltage may be considered as the composition easily made exchangeable. That is, about the portion 
which can make thickness of a wall thin, it can have exchangeable composition easily by receiving 
the pressure of pressurized fluid from the circumference and balancing with an inside pressure, 
without taking resistance to pressure into consideration in a similar manner altogether. If it has such 
composition, also when studying separation by high temperature high pressure, heat exchange, etc., 
trial production exchange can be carried out frequently, without making resistance to pressure 
collateralize, and shortening of a research period, reduction of development cost, etc. can be aimed 
at. 

[0040] 

[Effect of the lnvention]This invention does so an effect which is indicated below. Since according to 
the invention according to claim 1 the pressurized fluid pressurized to the pressure in an abbreviated 
reaction vessel is provided between the reaction vessel in which a supercritical fluid is stored in an 
inside, and the resisting pressure container formed in the outside of the reaction vessel so that 
restoration is possible, Resistance to pressure is not required of a reaction vessel, but thickness of 
the wall of a reaction vessel can be made thin, cost can be lowered, and it can exchange easily. 



[0041]Since it has a pressure-differential adjustment device which adjusts the difference of the 
pressure in a reaction vessel, and the pressure of the pressurized fluid with which it filled up 
according to the invention according to claim 2, It can adjust so that the difference of the pressure in a 
reaction vessel and the pressure of pressurized fluid may become small, and thickness of the wall of 
a reaction vessel can be made thin, and the cost of a reaction vessel can be lowered. 
[0042]According to the invention according to claim 3, since it is constituted so that pressurized fluid 
may be supplied from the lower part of a resisting pressure container, temperature in a reaction 
vessel can be made uniform. 

[0043]According to the invention according to claim 4, since supercritical water or the supercritical 
water which has the reduction nature which the hydrocarbon compound mixed is used as pressurized 
fluid, pressurized fluid can be obtained simple and the corrosion of a resisting pressure container can 
be reduced. The corrosion of a resisting pressure container can be further reduced by using the 
supercritical water which has reduction nature as pressurized fluid. 

[0044]Since the adiabatic wall is established between the reaction vessel and the resisting pressure 
container according to the invention according to claim 5, the temperature in a reaction vessel is 

maintainable. 

[0045]According to the invention according to claim 6, since the adiabatic wall is used as the heat 
convection prevention wall which consists of the fibrous material which prevents the heat convection 
of supercritical fluid, a letter substance of foaming, or a substance of porous state equivalent to these, 
it can maintain the temperature in a reaction vessel. 
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[ If 6 ] if sRii 5 t^taa^^js^jiRjtGSS tfc 

luiBI^)^?)K[5&±MJi. ±tL-C. AI2O3. i.L<(±s 
iOa. tt<iiZr02. hL<\iYtO:i^ hL<\iT 40 
iOa, tt<i±TiC, t t<(±S i C*^ji>fFM§ti 

[ tmm 9 ] itsRJi 1 fj- ^ tmm s co v ^^^^h^i s« 
mMimj±McomMu±. \L-^m&if^tix\-^^ ; t ^ 

#® t ^ ^ WfS ft JIRJtG^S , 50 
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[00 0 1] 

ojfmt5ti^ftSftm^o»Hm^T-\ »^ 

^ ^i±it*»S*fl3^* -^i-WRJtES ^^tcfflv > UxX 

mmmMLmi±K&mm!^zmi-i , 

[0002] 

[Se*«K»] mWO?I#:tJ;0fE5EE§ti§ft 

mmm-ti>ts.mcom?im?%. &u'mmitmmi^ ^kx 
t ^ 1= „ tLx mmTrAi ^ ffl V 

i^fflv^i^^i^, HfcfcV^T. ft?aftJ±RJtEggB«, ^ 
g|it4 0 0 — 6 0 0°CiDftja-C\ L^O^t 2 2 MP a0.±. 

RjsGw^ii oo\^i.zmw.m^^^\tif^^v^mmmm2 

cot, Jnf^ffltomt LT, mg^DTn-bXT-ii^tft: 

m^\m-thmm\mmw3 oot. mmuk txmt 
immitym^iWa^^mmmws^WA oot. mm 
n7i<tbh i^zum^'x ^ K 0 m^ifimmmm. soot 

^ 1 0 0 0 . JxK^feBScJT^J® ^ R^EWfff 1 0 0 

^mmm 1 0 0 ^f^comiM,-mj±commmz^'^xmmmm 
tm^mmm^tL^ x a tSfiSc$ ixx c ^ s . $ , 
mm'^W2 0 0 , ^fiffii&sgs 0 0 , mmwm~& 

g4 0 o(±. \^Th.i^ . JnJ±ffl«ojnJ±ggc t4^»#iT 

D t «J±^ SVL-^- E ^ * L T ffifiSc S ixT ^ ^ § „ 
[0003] 

rzXd^j:mm.comi&mKmmmizii\.^xit. 2 2mp 

mii^mmw^xu. mtii. j^mmm-t^m^Hi^z-^ 
mm^m^-t^fzityiz^ Km^^^Mimizmmiz-^m 

rz}±tl'^(^^t LT«Rl.G^s:^«MI1^^^S^:< Six. S 

fctt, mrx'commcow^t^m&t/^cc^'smi^'j^^m 

\^tz. ttz. mzmmt^fitztLXi,. mi^mKc^^ 

i^ri<ziinMm^zmm-t^m-^<^ym.m\thiy^^a^z 

R!B^mmjzl m^^c'^tzMz^ \^Th.l±Rm^ 



[0 0 04] i^^mii. ±fao»ffit:S^T=^§n/-c t 
[0 0 0 5] 

mm^%mkti^fz>i^(^^m it aRii i tiBa<7)^[if5 

[0 0 06] ZCOXoti:m^&hLtzZh{zi.y).^ MJtEW 

!> c^T- , RJtEW:^tcitJ±1Sit ^#a;t-|> < * 

!> ^ t ^^X-t , Jnffijitfrii. RJtGtt*i'ffiV«#ci;S^x 

i>£^s*^-^v^. t.tz. mjm^tm,m^^hc^M><z\t^ 
^^cr)^mt)^'s.^rifzi%i^x-h. rmmzmu^fihrn 

m ^ «^i£^HT- ^lif^ L S X ^: V K L *i -5 T . 

[0 0 07] ifiRii2 fciBWo^Bfla, mim i tiBK 
o^^a^i±K^ESS^^^^u-c, iMiB»^^rtt^J±S) 

m-^ncry^-nh. ^m^fifzwm^nm%m)K-n(rm^ 

ffi^^h. |tjiBJ±^li«ltti^^t=J;Dl^tii$ii^^J±^)li 
^FJrM^lISj^t^^M^^ J; a t:miBJDi±f;Sfr«*&^S 

[0 0 08] r_(ry^oij:im.hV,fzr_h{zi:^ J±^j^ 

]^m-^ncrymnh . M%^Kfz-mmim~(^yw.-n<^ym.^x^ 
'y\.zMwm^\m^wmiMmm.m^^wmm-f 



( 3 ) #|fi2 002-186844 

4 

» t J; o T mSn § . ^« $ iil> S Dffij^frcojl* 

m-th^zhi^z^-^x. wj^m^n'^yw.-nhtminmyw. 

inh<7ym:Wmth^htfX:^h.. itOj±^^^/h§< 

10 xb^T(f^^^*^T-§^„ 

[00 0 9 ] ffsRilS t'lBttO^BJii, ffjRJl 1 ^T^^a 

mmm3immitmwm-^<7yymx ^oim^fth 
j; 3 {zm^^fix\-^h z t ^mmt-r^ » 

[001 0 ] iKtE^tl^tiiTSPj; *JK&^m^lLrT 
mco-i^&tm<^j:^fzit)^ ZcoXd^j:mf&tLfzZbiz 

^iiib^tT. hn}±^MT^X Dttl&L/'cii^cT)^ 

20 [0011] If ^114 tlBSO^HJii. If ^11 1 i-^m 

sm 3 «v ^^ti*^t;iB®i^a?aai±MfB^st;*^ v . 
[0012] *igHj3t;^jv^xii. ms.^LWt Lx. mm 

^yK i.L<l±. mt-^m^ti^m-iW^-^Ltzmyt'li^m 

30 ^» 

[0013] imm 5 izmmco^mu. tmm i ^^fiif 

il<il4 V ^-r^X/6HcfBK^01«?ai«EKJEgMtcfeV . fff 

m^mm^ t mmmmm^^ t cormzmmmm^i^^tix 

[00 14] ZcriXd^xmf&bLfzZbi^zX*). 
40 fflMPHlt|EJlT-#l>„ 

[0015] mmne ^zmm(^ymMli. h*jm5 tciBS 

ii^c^y»miJiL^m±^i>mmvm}m. i.L<i±. ?tmm 
c>t<«. ■zti^t\s\m^^^Tim-]ftcy^mi^-^^s^ 
mi'<m±mt^tLx^^^zt^wmt^i>. 

[00 16] ZcoXoKcmmtLtzZt^zJ:^). ^I^m 

^7lWMc^ymWJj-^^j:6^Mifi.m±m^zJ:'yXmt^^fi 
50 -g>. 
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[0017] if^Rii? tiaao^Bja, it^iie ttB« 

tLX. AI2O3. C>L<iiSi02. tL<(i:Zr 
O2. i>L<(i:Y2 03 . i>L<(iTi02. i,L<l±Ti 

t L<iis i c:fj>i^fm^im^^ztiwmtt 

I) „ 

[0 0 18] ^:<75j;5^1fB!ch Lfc^lhti; 0, KJtEW 
#ffRi0^affi*\ A I2O3. ^L<(iSi02. 4.L<(i 
ZrOa. tt<aY2 03 . tL<(iTi02, t L < (i 

T i c , L< s i cmi}^^nm^titzmmm±m. 10 

[0019] lt*il8t;iatfco^3J5«. It«il5t:fa« 
[0 0 20] ^coXd^mf&tLfzZbi^zX^. 

[0 0 2 1 ] imm9^z§mcDWMii. 11*111 *^^> if 

[0022] C«J;5 ^SB!c t LtzZt J; . miJ^O 
[0 0 23] 

mmcomtmrnm} mr. ^wM^zx^miMr-mm^m 
'^m^mmizm-^mm-t^ . 
[0 0 24] im-commmm] m 1 &x/m 2 tc, 

f* ) ^mt hti^^K^mi 1 1 . KiEms 1 ^^mMzii 

^f^ii. RJtG^glff U= Jn*5 !> ^J± ^ ^Hl J; D ^ i ■!> Wl± 
m^2t^^L. KJE^tsl tHff^^2 t^DPalt. ^ 
RiE^§5si^c^J±:^:*r7K*^'JnJ±Sti. SKi^/Jc (Jail 
^fim bLXytiM-^m^zmf^tiX^^^. R 

mm^itmj±^^2kcrmzi±^ mMsmm^tix 

zcomMsi:zmi±m.i^tLxmmm<^im^^ 40 
mmifimmmm 3 1\ wj±§fi 2 c/^Trnzmm^tix 

mif^^tlX\^6.. ttz. «J±^§ff2iO±a5«i. 

T I. ^ •§> , S J':> [: . MiE'-gtff 1 oMmui . gEal?-7]<t;M 
4^tD3ihLTA 1 2O3, C>L<{i:Si02, C.L<(i:Z 

ic, i.L<(i:s i c^^^ii,^^iTi^^5 mmm± 
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[00 2 5 ] ^ZX\ MI±mmmmW3i±. 7ii^MJ± 
^mWT*l>l±* 2 5 M P a . iaa4 5 0 °CO*f+t; 

Lxmis^zmm-ri^ommt^fixi^i.. t^ii. jy.cd 
mm^^!^j&m (i±* 22. 1 mp a . ^a^S3 7 4°c) 

[00 2 6 ] m^mBKJS'Sm.A 1 ii. § A, tc, 

fifzmm^A^^cn]±.-n^^\i^'th]£-tit\p 2 1 ^mtxa 

^zM)±:<fimmmm. 3 iOjnl±^Mcst^-Jnl±ft#:fttii^ 

^mtxy^^. zti^&jjmmmmb. msm^mm 
mm3t. mi±m.i^ikitimm4 1 . mmmmtx. Km 
1 f^cr)j±ti t , s ^zytm^tLrzmmrry\<c^)i±ts 

f&LXi^^. 

[00 2 7 ] !xm^^ 1 li. mw^^^Hfrnx. ^n^m^ 

5mmCfXX^ylyXmt^tLX}5Kl . i^O^jE^SlF^ 

izmm?^7ii^imi-himimmm i2t. mm^tih 
^^j -/L-^ fM&^-g> 1 3 h , mk\Yjm 
^\m-th^mM\m'&m. 1 4 1 . mw^Kt 1 
M^'x D mt-^jSftf pm^M 1 5 h ^ fix T V ^ ^ . 

[00 28] 1 2 . mfSf^gg 1 3 , ffij 

mM\m^w 1 4 ii:. V ^^ix^ . mmmmsiwc t 
v^-rti.tj±^]2 5MPa, i§,m.3 5 o-'cxmm^K 

[ 0 0 2 9 ] El 1 SWM2 t;^K$til>i«jai«l±SJE^g 
Aitcfcv^T. KJtE^Sl^t. @EP»^7K. ^^y- 

;tx. )mit^mfm^^ti^hnmz. mmi^zmm?!- 

^xl> „ ^ t T . RJtB^tl 1 b Sf!f S 

{zm%^tifzm^.mi<nKM±. m)mmmmm^zx^ 
X . ^nm^zmzti^ . zolx. K^^m^ 1 c^nmt 
mmtxK]S:m^ 1 (nmzm<tsm¥'^^h(7yx\ Km 

ifJ±tt^#«:^^^:t5:<KJE^fli^W^tc3cm 

X'^ h , 

[00 3 0 ] 1 rtT-ii. SJtESts 1 t;f**&Six 
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faS6 5 0— 8 0 0°C(;*if#$ti:^c„ ito 
l^tO^aaJ; D t>ffiV^4 5 0°C-C-* -5/t„ ^Pf StC^il? 
X\ SJtBtoMTt^J; 0. -KjtG^tlltortgBT-tjTt^e^fa 

[0 0 3 1 ] J; 5 ^mmmm.\-zii\'r^mi\^mi 

ilRJsGSSA 1 J;tiif . ^JtG^ti 1 (^HUtt^i^^RS 
^^S^^ i ^: < §at:3elg^fi d i i; ^^T-^ ^ „ L 

c> . 1 ^ wa®#ff 2 ^ am^zm^f ^>f\.fzmk 

S J; '5 T , ^Plf! S \zmi^ fLh tGlffll^^OKJE?? 

T . wjm-^ 1 o^ix^is#3Em^^T ait *^^tg h 
iziiif(^tLfzmi±mm2^zx-ox^t^tL^., ytm^tc 

l>gBsl^7Kii. MJtEtt*^Y£vi/-c&^. if J±§^ 2 ^^Ig Ait 

WJ±^fl2tD^hMt:t-^6^WSS#iT 
Jy;jE^§il|^C0^aS^6 5 0 — 8 0 0°COft 

2i<znm^-h^t-^t{:VK 

[ 0 0 3 2 ] Jllffij^t#c^#l>/ti6tC. /KtfOftOtC 

^i9^rV^. ^{i:, KJ+??S2^IMAL^rV^j;5 5:KJtE'lt 

[0 0 33] ^hhzii. M&mi^h Lx . mmm<^z\s: 
m&x^9 ^9J-)i-. mwn\m.om\YA^ 

iixtJ; D Wl±^^2 COWANS 
[0 0 34] ^/-c, Ill3tc^-rj;atc, llTl^liSiiL 

fz^{zfmzm^A^^hm-^<n^m.'n^mMA-^^ts:h± 

[0 0 3 5] \m^nmmcr:>mimmA\z. ^mmz\^,h 
H\ n - Y'ffiy^fMtw^m.-thw^^zmv^t^Aih-m 

^aftJ±RjESgA2Sr^^LTV^^. HfcfcV^T. 
JIRJtE^gA 2 ii . %mmW-th n - K ^-^^JtE^ 



[00 3 6 ] m-Mmmmi\t. mies^ i ^tcieis 

-5 {zim. ^ftxv^h.. $ ^ , l^i3-ft?ixJtE«= 7 1 <7)±?jii 

^h-. mm^mmi xoyY^muzn. i'^n^\ivm£ 
10 r\)vr^if^\'r ^jfixv^-^ ioffi, His.y^'H2t'e 

^xM^crnm^'-^^-th . 

[ 0 0 3 7 ] 1114 {Zm^fL^mc&m&USxmWP^ 2 fcfc 
j; a . ^ / J; !> Km-W\l L , ^ 

/s»5>ftiJxJE« 7 1 to ^ ^ n - ^- yfmm- h PhI 

^^lOI^SRii. ?Sffi8 0 0°C. J±^ 2 5 M P a 
20 $3fl. Sft^^»MJE1^7 1 8 0 0 °CtC«l5f $ 

^x/-c„ it^Pai. mt^{zmfz^fx.fzmm'^ri^nM\%. 

RJtG§^ 1 j; 0 tf£Vi4 5 0°Crfco/-c„ 

[0038] iCOiat', *IISft«0?fet±3ttl>ft^aft 
I±MtES«A 2 J;ti(S\ Kmrn^ 1 tcWI±tt*^W$ 

fg<. jaStSiE^^lrtiOffi^^i^T. Hl±S:^2to 

[ 0 0 3 9 ] \L%^<n'mmm.hzii\^x\i. mm^ 
mm>fk. m'M%\z,m:ts:mm-'^fmwi^z-im^mh 
^nsffljstL/t*^ ^crymzh. mm&x(^y^m. 
»dmm{z.m, 'c^tih nnM}£ b^j:h m^jftmsi^z 
^m^^t ^tihm^^t^tixhi.v\ mm 

40 tci-^T. m(Dm$?:m<X^^X j^j:S^-»^z--j\^X 

(i. ^xmtxd ^zm^±vt^:^m.■t-t^z^^^zizm'^m 
tmmz-t ^ztfj-x%i,. zcry^o tmm t -rmi. 
m&-mi±xco'Am-. »x.mm^m^-t^mjzL. mm± 
^fflffis-it^ i t^j:<mmjzmffii.m-t^ 1 ^^x& . 

[0040] 

^st-i>„ Mmmnzmmc^Mm^zitiii. ^mzmm 
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^f^tifzmmm^ t c^rmz , w^Rmm^^cDS.:^ tx-M [ o o 4 e ] t , it ^ii ? ^zmmcomm^z ^ mi. m 

&mmzm&mmi¥c^ti^. Km^^c7mc^M^t:m tL<iizr02. i,L<itY203. it<jiTi02. 

[0 04 1 ] tfc. imm2 l^z§mc^mm^zJ;:tnf. r [ 0 0 4 7 ] ^mm8l^zim^mm^zJ:tli^. m 

TRjtE^^oM«/¥§^j»<T-^, RjtE^^iorjxb^ 10 mmmmzii. \i~^mm^riXi^hc^)x\ ^mm 

[ 0 0 4 2 ] ^/s. tmm3 <<zfmcrmmi.zi.fuf. m mmc^M^mm'i 

mmt)^mjm^cn>ymk^m^^rLi,i:ohzmm.^fL mi ] ^^?tm^zi^^-mmmm^7f,-tmxh'^ 

X^-^^^coX\ KJ^^^ncoiS.^^t'^—l.z-t^^h.t^X-^ X. ft^SftHMJE^gi^— M5r^-r«s^iTHHT-fcSo 

[02] HH:i^(tSa^>OiOSSBfefe:7^;HT-feS, 

[0 043] t.tz. immA i^ztmc^mm^z xtui.m [ h 3 ] \mM^-m]±K)Bmm-c'^-\mm^mx-h ^ 

c: h*i-C-# !> , t.fz. mTt^ti^-rhmm^yli^M 20 ^ » 

[ 0 0 4 4 ] t /-^ , IfsRJI 5 tclBatO^HJtc K [^?^«l)JHf!] 

JtEW§lhifJ±W:^h(7)PJJtC|lTl^M;0^ISft^.iXT^^I>O Al, A2 ■ ■ ■ flJSftJIKJtE^g 





1 • 


■ Klh^^ 


[0 04 5] ±fz. ItiRiie \z%m.<rMmzUx\l. K 


2 ■ 


■ jiff J±^S 




3 ■ 






4 ■ 






5 ■ 


■ m»M 


^^rtwjS^^aif^t-s ^: h tt^T^ h , 30 


6 ■ 


■ \z~9 



[01] [02] 
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(51) Int. CI. 7 mmm^ 

B 0 IJ 3/02 1 0 1 

F 1 6 J 12/00 

(72) ^aj^ Bg 

S^^^*mK/J^5J[[ ITS 3 #25^ TM 
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